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free energy

§The electron transfer in bulk

solution

AZ + Bz’ = Aznh 4+ BzZ'+n

Na

N

reaction coordinate

free energy
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reaction coordinate
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Dependence of the bimolecular rate constant on driving force,

E1/2, at the BN/water (O), benzene/water (o), and DCE/water

(filled x) interfaces for heterogeneous ET between SECM tip

generated organic phase ZnPor+ and aqueous redox species.

The solid line gives the Marcus prediction.

[5](2001Bard Group)

Exp[SECM and MEMED]
< good agreement with
Marcus Theory|[9]

(2002 Unwin Group)

k: = k,= 0.08 cm s-1 M-




A

' '
Aok rsarrsssssannaany T TP P
" ."

Polar solvent  Non-Polar solvent

MD study of ET at L|L[8]
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§Benjamin-Kharkats model[1]
A = 6O'O/dr(E E)- (B —Ef) — = /dr(E-—Ef).(E-—Ef)
= 2 [ dS(e7 — 6PV(7 — 6P — 5 [ dS(65 — 9DV(&5 — 6

I and f means the initial and final charge distribution.

C source code is available from Benjamin group home page
http://www.chemistry.ucsc.edu/~benjamin/research/codes/reorg.html
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Big Problem?:All ions prefer W phasell.



O+ AG+Wp — WR)?

AGY = W
4\

W, and W, can be estimated by Ulstrup and
Kharkats Model (Electrokhimiya 1993, 29, 299)

Ve = 2n(ra+rg)(6R)>, OSR=p"1~14, kv~10%cms?!

Aa + A
A = Jdsov+ Amol Amot = "5
39.7(Fe(CN)Z/*7) 4+ 10(TCNQOY/ )
Amol = : = 25 (kJ/mol)

AG = 7 (kJ/mol) at kr=k,



Without the work terms

Amin + AG)?
AGY = Amin + AG) = 22.4 kJ/mol
4>‘min
kr = kp=0.36 cm s—t M~}

Using Marcus L|L-ET theory Unwin et al. [9]
used 105 kd/mol (=80 + 25 ) for A and got 0.08 cm s-' M-1.
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With the work terms
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